The auxiliary rules of quantum mechanics can be written without the Born rule by using what are called the nRules. The nRules can be understood in part by making certain modifications in the Hamiltonian. In this paper, those modifications are written directly into the nRules, reducing their number from four to three.
Introduction
It is shown in another papers [1, 2] that the Born rule relating probability with square modulus and other auxiliary rules of standard quantum mechanics are expendable. In their place two other rule-sets have been proposed (called the nRules and the oRules) that introduce probability into quantum mechanics through probability current alone. In general, there has been no attempt to explain these new rules. The strategy has been to show that these two rule-sets work over a wide range of examples, without reference to theoretical justification.
In Ref. 1 a theoretical mechanism was first suggested involving a modification of the Hamiltonian that appears to explain the fourth of the four nRules. The Schrödinger solutions are continuous in all variables for the most part; but occasionally, there is a discontinuity in one or more variables (except time) that leads to a quantum jump. An example is the change that takes place when an electron drops from a higher atomic orbit to a lower one, discontinuously emitting a photon in the process.
When a system encounters a discontinuous change of this kind, the Hamiltonian in standard quantum mechanics takes the form H = H 0 + H 01 + H 1 , where H 0 drives the original system S 0 and H 1 drives the final system S 1 , and H 01 drives the interaction between the two. However, the truncated Hamiltonian H = H 0 + H 01 was found in Ref. 1 to have the desired effect of 'bridging' the discontinuous quantum gap; and at the same time, forbidding any further evolution of the system until there has been a stochastic hit on S 1 at some time t sc . At that time, the system adopts new boundary conditions that launch the system state S 1 . This abrupt change of state is the "collapse" of the wave function. Adopting the truncated Hamiltonian to be used in this way has the effect of enforcing nRule (4); so if the truncated Hamiltonian were itself part of the auxiliary nRules, then nRule (4) would be unnecessary.
Change of nRules
The nRules have previous included four rules designated nRules (1-4). Using the truncated Hamiltonian in formulating these rules, it is possible to reduce this number from four to three. They are:
nRule (1): If an irreversible interaction produces a complete component that is discontinuous with its predecessor, then the Hamiltonian will not drive the discontinuous component by itself.
[note: Complete components contain all of the symmetrized objects in the universe. Each included object is itself complete in that it is not just a partial expansion in some representation.] nRule (2): For a system of total square modulus s that has n discontinuous components, a stochastic trigger will choose stochastically among them. The probability per unit time of such a choice among m of these components at time t is given by (Σ m J m )/s, where the square modular current J m flowing into the mth ready component at that time is positive.
nRule (3): If a discontinuous component is stochastically chosen, the new Hamiltonian will subsequently drive that component. All other components in the superposition will be immediately reduced to zero.
